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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an apparatus of 
plasma treatment in which the temperature change of a dielectric material 
window can be suppressed, substantial electrical power which may be used 
for the generation of plasma is high and high frequency noise is not 
generated easily. 

SOLUTION: A vacuum exhaustion apparatus 3 is evacuated while a 
predetermined reaction gas is introduced into a vacuum vessel 1 by a gas 
supplying apparatus 2. When the inside of vacuum vessel 1 is maintained to 
predetermined pressure, high frequency electrical power is impressed to a 
high frequency electrode 6 arranged at the external side of the dielectric 
material window 5 from a high frequency power supply 4, plasma is 
generated in the vacuum vessel 1, and plasma treatment can be performed 
to a substrate 8 placed on a substrate electrode 7. In this timing, the 
temperature of the dielectric material window 5 can be controlled by 
allowing a fluid to flow into a path 1 1 provided in the dielectric material 
window 5. 
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(54) [56SH©£*fc] X;7X^ffl32fi£fttf£iH 



(57) imfo) 

*c* jrar # < . jkhb v -f x#» 

ftu, »«^«7±«:igasnfc»«8«c*tL-c7-7X 




jg&n® (6, 2i) ttci&mi&njjitmLx. ±mn 

±E^#&<Drt«Wc»W6ftfci^ (IK 111, 

211) icMm.mm$fttcm&*mLx±mmn&M<D 

zmm *imx & ^ci t ~r z> ^^xvjHim 
im&m 2 ] iEiftjsswiBran ( 6 ) r 

&oT, ja^5 0kHzM5 0 0MHz©g»r 

!BB3*i/c18tK«ffi (2 1) T*-^ JS«»5 OkH 20 
zM500MHz ©t8Hrt^C±SBl*H«**^EPftl3 
n^iS^JK l tcfB*gcD^^ Xv^l^Sc 
[iS^4] ±fB«f*«**r*^r, ±iB^f*co^jg 

^-20 °ct^m i 2 o 'cvwrnft-cuw-? zn&m 1 ^ 

6 3(Z)C^n^ 1 ofcE*<D:/5Xv#ME£&, 
[ if 331 5 ] ±E»(* W 7 ? **^?gtt»«X ttttllf 

±iasfcf*©iaa* - i 3 o c ct^2 oo°c 
<Dmwft~emm?2>m>m 1 3©^-rn^ 1 occe 

[ff#^6] ±fBSE#««ft"C*oT, ±IE«£<*©S 30 

^-273 "cnm. 500 'coiSHrt-rWHaii-r €>t»*3H 

1 ^630X^*1^ 1 oCClBttO^^Xvffliffl^. 
r±fB^^(DS@[«:-hlB*a^O^SC>*|HJBI?:ffl) 

ltS»J L/t , ±IBtt SU 3 nyt±IBR*ftag(Diafl[tcSrJc > 
WlpJtlftfflffilBHrt i tt £ J: 5 Ct±E*f*©ffl*;g:Srjffii 

•r zrnmm 1^66 cDi^rn^ 1 o^iat^^x*^ 

[i»#«9 ] ±EXffi8«©rtflHllIS«:HW6ti/c-r 

>*-*+>^ (14) ©rtgqccajw^tiytssas ( 1 

5) CC, m&MW2titcWl#$:mLX±3ZJ>i--2' + 
>'<©ffiS*iHKS|!U J:E^>:T-^*>'<^©*i8H» 

1 o^ClBtSCD^^Xv^^o 
[fSSc^lO] ±ER«tiSg©t*«#* 50 
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[»3#11 1 ] iE^Xvfil**, ±ES«*fctt 
±E*ffi±©»R*aS3r 1 Mm«±x^^>^-r^ja 

a-e&^it^Ji 1 1 o<z>i>r*i3&> 1 occib*8©^^ 

[»*1I2] ±fB^^Xv«ia*s, ±E»KSfcW: 
±iBS«±0»*l«raiSr 1 0 /zmHix ^>^T£ 

35p?> 1 oax^rna* 1 occiats©:/ 

^Xvjas^iSo 

t»*5 1 3 ] ±Ei9s«**ccEpjp-r*i*jaism^ 

*P, ±8BSI«(tSK©ffl««:SiLA:i*. P/S>6 
2 2 0 (W/m 2 ) mb&mim \iPh\2 (D^Ttifr 
1 oCClBtRcD^^X^ffiffl^rffi. 

m^m 1 4 1 K^ts titcmmm ( 1 0 0 > p^t^ 

COSS (8) tcWL^^X-7ftiffl*ff ^7 7X?M^ 
K10K 102, 103) tCte^X. 
*©rt»tcJJB^#fi^3*iSJtffi§B ( 1 ) 

*(DrtSBtcss<t«riftapjti^a£K < 1 k 111, 21 

1) *WU frr>±&mfctcMft?Z>£5lx:miP>tiX 
Sfr^JSE^^m^S (5, 6 0, 7 0) 

±Mmmmfticj^#xzm&?ztfxmt&gi& (2) 
«^rx^trs*a»«i« (3) <t, 

±EMaS<D^«JCC±E»«(*S*il UT ±8BS«i*f 
f^T€>J:^CC^6n/c]gfjg?g^@ (6, 2 1) Ccffi/g 

»LT±E^^rt«:j(5aift*»^3i4-4iKH««|(i 
(4, 2 0) 

±E^^Xv«iacoBRCc. ±EiS*f*3KC0±Ei«BCCia 

K#j®sn/c±E*f**s&bT±EBi*#s©iaa^*ij 
mx$>2>&m.fflfflttmt*mi&gi& (12) t ^muzz 
m^m 1 5 ] ±EWja««ffi«rj ji/ttws < 6 ) 

~Ch-?X. MS5 0kHzM5 0 0MHz©ffilrt 

riEWHiflw** 5 ±fBBia^m^ ^w»n $ n^>«3jc 
« 1 4 ecEts©^^ x^^s^go 

[n«« 1 6 ] ±EWH«W«tt±EStRCC^Iimf 

cciBg^n/cKt^m® (2 1 ) n^t, jsisgss 0 k 

HzM5 00MHz ©Il«r±ieilS^^±IB 

Kii^^eEnsn^^i^it^ 1 4 tciEiStD^xv 
[if l 7 ] ±E^^*"C$>^lf3}<Jl 14^6 1 



(3) 

3 

[is^jb i 8 ] ±ie«e#*:7 „ mm^i^mwxim 

B§«-C*Slf5}c^ 14*^16 ©L^ft* 1 OtClBiS© 

m?m i 9 ] ±E»«c*i»«£r* zimm 14*6 

i 6©i>-rft* i occi2*s©^"7XvMa^s. 

[ it 2 o ] ±fcmntm<Dmm s fc ttrtawwas 

*tf«Wifflflf-b>-y- (2 5) £3Mc<lf*. 

±3BafiMflPf4i«ft0Uditsa«. ideas* >i>-ecj:»j 

iTf SW^l 4*6 1 9©t,>-Tft* l oteiE*S©X-5 

[1*^2 1 ] *©rtSI5(ciS{*£iftjIiiJfSB&ijf£88 ( 1 
5) £W«r&-f>:>--^+>^ (14)*. ±iBJtffi£ 

V=j X v^a©^ic , ±13 > * - + >^©±iBiiKS8 

^©taa:**ijuPL. ±32 -o*-*-* ^-^©itm^© 
(16) *se>{c«A*»*JSi 4*^2 0©ui*n*> 

[ §#3912 2] ±lE8fSi&g©#ft*. Ei>i#7*. 

<«^tT^5^-r>Aoi,^-rn^-c*-s, x«^-ft6© 
ffl*-^*)ti-c$>.sfi^]i u*6 2i ©t,>-rft* i ok 

[ 2 3 ] ±f 3^«f*S^©±iE«£{*©Sg AD 
(18. 118. 2 1 8) fciO'iffiWP ( 1 9. 11 
9. 2 19)*, ±ieiSjgi£«ffi#i9:W6*i-CV-5Mtc 30 
JgsSStlTt,^i»^l 4*6 2 2©c>-rft*i -?&tia 

2 4 ] ±temmtm < 5 > ttmgRiijfMK** 

*ii!Sft&J:-5&c±IEi£S8 (11) ft T I, fit* 

3S1 4*6 2 3©t,»-Tft* loiclEtEOX^X^aBI^ 

So 

m>m 2 5 ] iiaitntfcg; ( 6 o ) « -&©&!#<* 

(61. 62) ©rafC«Sfe©S:tt (22) *iES3ftr 

J; ^ (CiiiEiifuJS (111) *9KJ5S3HTt>4»*Sl 4 
*6 2 3 ©C>-Tft* 1 oStiSi£©X5 X-?*nS$£S„ 

[n>m 2 6 j ±gE9t*tt& < 7 o > imn&mvtz 

faiS 1 »©fi£ft £ ©ffl^-^fe-ti-c feot ±iESfe(**iSft & 
J: -5 CCjblBSfeSS (211) *^fi£3ftTC^fi*]ll 4 
*6 2 3©1>-Tft* 1 o{cfEiS©X-7Xvjna^g 0 

[0 00 1 ] 

mw<om?z>imftm *^Di«. ^<*«g©?fj®i5] 50 
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!*§*>«-?-§&&©» j§ fijffl 3 ft -5 K 7 -f x ^ > ^ 
g. ^^XvCVD^g^i©7-^Xv®SI^SSi>'^ 

[0002] 

[SE*©8tff5] se*. *«^©«^is]ss^s-fgp D D p© 

imK#jffl3ft6X^X^aiisg©i-o.*;bT. K£ 
t)*tmtZ>ttlc£'>X K^SUrt fc X =3 x v 

3-tf-5>isiSis^*s:©^'^xvMii«g**a„ c© 
[0003] ^^^^©x^xv^assg©— w 

£U-CX^X-?#iJI§SiI2 0 l?rS7(C^-r„ 
[0004] 07 (CTj^Tst 5 X5Xv#igJSg2 0 
1 «. «*ffiRttJ&K©*3gSS 1 t . JH£§3§ 1 ©± 

fl««3g3 5i-C®B13ft/c3gia|-C*0*oX7XvA!i 

a*«m>tisiaas2 0 oawjasftrus. x 
1 (D^mmimat, mzz&s 1 rttc3fj£©Ki&# 

X©#*&*fT5K«;:tfX#l&8B2<!:. JE^gSl F*J (J& 
SIM 2 0 0 F*3) ©£M£L < tt#X©8Wi*tT5K£» 

5U8S©— wc#>£j!t2£*>X3*{i;t6ft-ci,>.2 >< , $ 

fc. iS1H*;S!3 50±*fi«{Ctt3-f*6*ElSnt 
«H4*«*^««i ©ft«(c«A.64TCtr>s. $/c X 

x6ft-C*5<3. C©S«mffi7tcfl5il&^<S:Enttl-r6 
9 *£3£g£ 1 ©^ffliJicM^. 6 ft 
rt,>£. X^X^S^S2 0 HC<fcOX^Xv 

ma*jfisftsa«8 *. 1 rt©«®^@7 © 

iSiS^Sjg 4i3-f^6 ©rate «, g^llgS 1 0 
6ftTl-^-2> 0 

[0 00 5] C©<t5^C«fiS;©X7Xv^a^g2 0 1 

[0 00 6] B7K*SI,>T, x^ifsirtfcsts 

>^3-cx^« 1 rtoaaw«KR*tfi>. jsc^^fs 1 

F*9^^©^x-c?ffifc-ritt«:§f^©ffi*ic«o„ * 
©«. C©«W*ltJ*LttJW%. 3^^fflJB«jRWR4 
ICiOFd^lf 1 3. 5 6MHz©iiS^igm* ; Sr3-l'-'l'6 
CCEPfln-TS. CfttCJ:^, t^-^mii 
M2 0 0f9iC7'5X7^4$tSCi^Tt, ±fEX 
5Xv{cJ;i9»«m@7±fC«}t (^0<«tSg) 3ft 

/cS^8(c>!tL-rji^^>^. mm. xitmmk'MZfv 
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[0 00 7] L,*»tsft*S&. H7CC^L^SCr6i, R 

KD#6±#2K&9, 77X7MlgI2 0 1©^>f 

X^toS*<D_hiBiSmtfc&3 5^<DSJ2^lS«j©JB»4 
±IBSf*ffc«3 5 (DiafiLbSK: J: 0 v 1 rtcD# 

minis****. c©<t 5ttnH^ccoc^retTecBas-r 

[0 00 8] 77XvjnigI2 0 1 JCfcC^li8 CC 
JB3 5©TqB«cfcB«6M»iWsJtSILriy*5. 

:^XvMS£SfcTU< te^ftrt(DJ;5 

(lot, st«ft3K3 5©fflS3&s±»uTc^< mmm 
, ;-x>^-rs«s^is< &s<fcc^ raffle**. 

[0 00 9] g/c, ^^Xv®a*Sfcrc*< ±a? 

fc. grafts 3 5tc«^-r^afx^;i/=p-^^>tc<t^ 
fbs«r^s. 

[00 10] C©J:5ttraH*JW«-r**ffiiLr. 0 

3W»at-4r-2 8£<I£/c:/5Xv#iffi£Sg2 0 2^ 

[0 0 1 1 ] EI8CC^-TJ:^tc v 77Xv®Igg2 0 
2«. 3-r^6iR«itt3g3 5i<DlffltC, BriSilt 

ai«is:t-^-2 8^a«>ii4nT:*5D, i«3 5 
* x vftHiecjffattattccWflirr * 4 <£ 5 cc a 0 r 

&*>\ CW©»a^7X7jgiigI2 0 1 
[0 0 12] C©J;^^to7 7Xv»Igl2 0 2 
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ccj:osft8cc»or^vXv«ia*?f tSKJm 

SlS;h:-£-2 8CC<fc»)ll«(*3g3 5*8 0 'CfiLktefln 

gnr&c^cj:^ »«tt^3 5^iia-rs»iHoi«/f 

±iBttHR*tf*>ttt*»^«:j:bKor/jNS < *r&c i 

#T**±<!:fcK: % *Ol»4WllHCtSCim4 

*5l^rfcffitSJjn^t-t$?-2 8lc<fc*)graft;g3 5* 
10 ^^Xv^S^o^cb^^X^iaSB^ 

3 5©^y-^>^«ttfc*sgfl[/hs<as. 

W* SWK'M < , *>oR«ftS: 3 5 ODfiKfct— JtiBft 

r*s<(*£{bLtti>. Uc^ot tt^s^irt<D# 
20 nft(cgn/c ^ xvMs^tf ^ctffiv&Zo 

[0013] 

1 ^»^cc « , mm&?& tie «#srr e & 1 > fc*>, 

B»ft&3 5<D»S»;Mia#, 77Xvjai(7)icfitg 
jEattJ«^fc-^-2 8te{tt*ST&m;>3*0 (-fe'n)ccb 
rfc. b-*-2 83&s«fflE?g4!ftjRbr»j»-r-SC<bfc 
teb o T , ^mft^t 3 5 (0&BLffi±M Isffilrt 
30 0, COJ:5ft«&(c*orit CCD^mft^3 5CD® 
J: o r , grafts 3 5 Kits $ tt/tSJg 
* 5 ifl^iaStiT, ±82»HiRSi*SS3 5 i(D*UK56* 
®*«:±4JJB»BI(30iW3&J*i^l6*L, ®JI^2 0 0ft 

[0014] J/c BI*tfK3 5(Cffi!SSn^t-^>- 

2 8^»asti, *fc % c(Dj:5aajsfln«ka:t-ai- 
2 8 «— j»wtc^R»*4ec Jt 0 JBjSS nr 4 c 4 cc <t 
0, StaJraf»3:t:-#-2 8*5ri^;l/6^6]SfcS*5n-5) 
«fi8l?*»iRL^ftLT % ^XvfbCCffJfflr^^HK 

tir^*ci«:j:«3, Stnfloi^t-^^2 so^m^cc 

[0015] Sfot, *»?8©B69tt, ±GmB*»% 

lift© h 09&£**4>tt < % 47 ij -ji > vm&O'P 
50 W^7X7ffl3jaac«tItH|i-8C 



[0016] 

CC *«WJ*JWT©J:5K:«WE-r4. 
[0017] #|&Bj<D?ft l ititi. SSHtfc&K: J; 

^sisrt % gf a l r ±iaK^gsrt ©Eft * bs-sk: ©I 

n L £ % ±^3^rt{cfiS$«* *ifc»1RK:*tlSl u 

«tcsjs««&*Hflii]or. ±gBK3£g3§rtccx^x-? 

mc m) h titcms icmmffim <* n/csssf** % l r ±ib 
iutftsKofiaf^wwo. ±ie^m.^©*«fei©^ 
fisac«!ii**fw» nrn-c* £ c £ 1 1 i> X^ Xv 

[0018] *«WOSr2«tttc Atltf. ±iBiSJa&« 
iBa^TOSTiot. jg&&5 OkHz7iM5 0 
OMH z ©«5HF»3-C±iEiS^jS«^3&JEnDn3 1 & 
«CCtB*£©Xi7 X-7^ffl^s65:J|«-r 4. 
[0019] #$MB©»3*HUcJ:fttt. ±9B*jgft* 

r. JM$$!5 0 kHz71>S5 0 0MHz©$6Brtr±8B 
*ja«W*3WJlIl3tlSfll 1 »HKC8Ett©X5Xv*«l 

[0 02 0] **W©»4«flHcJ:titf. ±fB^i*«7K 
t*ot, ±fEi£f*©Sg£- 2 0°C7!>S 1 2 0 °C©K 
Hf*3-C$lI®T4mi/Sg«^6^3Sg^©^-rn^ 1 o(c 

[0 02 1 ] ##MI©*5!W»cJ:*i«. ±IBffil*«7 

-cj!)^2 o o •cotBHrt-rwap-r i .®« 

[0 02 2] *»W©»6««{cJ:ntf. ±fBflfE#«» 
f*-C&-?-C. JbfB8fEi*©SS£ - 2 7 3°C7?>M5 0 0°C 
OBIfitWtJI 1 »«*6*3««©l> , i*n3&> 1 
-3CcEtt©^Xv«ia^ffi«r»«-r4. 

[0 02 3] *l6M©JB7««CcJ:n«. ±fBiifei*©S 
Or . ±IBftI'JS *ifc±IB8M*©ffl]£{c»-3l» 
r±IBi*ft©iaR*W»Lr±IBiWM*SS©jlfl[*±IB 

^^©^sss^jii^jm^Mte^iaffiiBHrtKSfjffli-r 
sm«M*fe&#6««©t»r*i*» i occsatfoDX^x 

[0 024] *«W©*81*»{C«i:ti«. ±SBSS«*S[ 
3BilSi*:^©SJK(cS-^^r±IB^S^©SS* 5 ±IB 

iiai»©^fiesij«iiii«niM?jfle«:aBoeEHF*3 <t & -s <t 
5k ±E«flE©iBK*«Bai-r*» i &mfrbm6im<D 

[0 02 5] *ISW©*9«««: J:ti«. ±KXffiS8 
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©rtflWffliJStciSW^tifc-f ^-^-r ^'©rtSBCciaw 

e>nfc*ss(c. m&fflwztitcwtfc&muxi&'Oi- 
^m>Bm8.vmm*mw*jm~c<bzm 1 

8^©C^-rn^ 1 o{ClB*8©^^Xvi!n.fl^4JS« 
T4„ 

[002 6] #fPJJ©» 1 0»»(Cj:titf . JJBSNK* 

io ft*>r&*. Xtt*ft6©«#£toirc*4m*»rt» 

6S*9flS«©t»r*i*> 1 oKKttOX^XvfcHl^fffi* 

[0 02 7] XftWOm 1 1 »«CC Jrfttf. ±fB"/7 X 
VMS*! . ±IBS« £ fctt JilBS«±©PM4^ $ r 1 
timJELhX9?->* p -r4«ia'r*-5»l.««*'6»l 0 
«g«©^-Tti* 1 -3CC!BiS©X7Xv£ttffl#ii ; Srti{£-r 
£. 

[0 02 8] *^BJ©»1 2J8«{cJ:ti«. ilBX^X 

20 o f/m«±x^>^T&®gr&£m $M**>6!if 1 
oss«i©ii-rn*> i o(ciB«©x-7Xv*aa^ffi^ti^t 

[0 02 9] *mW<Dm 1 3*«CC«fc*i«. JbfBilfja& 
Silfcii P/S>6 220 (W/m 2 ) r&£3l 

ijb«*>6»i 2JK«©t»rti3&>io{caa»s©X5X-3' 

[0030] *mw<Dm i 4«g«fcin«. x^fts n 

30 r. ±fa$!L3^rt©K«{c>tfi,:/^xv#ia^T *>x-? 
xvjaa^stcfci^r. *©rt«{c±gBa«*jffi»sti 
susssi. -e©rtsetcssi**ijSEjiojfigsrflagg«rW 

$s««n or ±iax^aw©rtiiKc±gBja«s*»jiR 
-rswrntfeSi, ±ia«iasrt«:jsi5**^*tt*&-rs^ 
Jbia*iHgrt*8fsiur±f3*Hi£rt© 

EE**W-SK«orj^<tr*J^««JlE«4. ±§E 

mmm<D9umc ±.mmm&&* m l r .blasts <t *ti«i -r 
40 r. ±iimm&mmj:K)±imnwi&zmLx±.iimm 

Ma©^fc. ±IB^mf*^©±IBSfe!SK:se*iJ^Sn/c 

±!a«E#£iftor±5e^s{*&©*aig*fM©u ±ibsi 
«^^©itai«©«^c«nit*«iwrpiffi-c* s jaflt 

[0 03 1] XWJXDm 1 5»ttK:«fc#i«. ±K3MBift 
0 0 MH z ©ttfflf*9r±IBiS^jgS*J!)i±sBiSJaiK«jJSi 

so frk&mztizwsi 4«8S{ciBis©x^xv«iatga* 
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[0 03 2] 1 6<&«tt intl ±fB«S& 

r. JI&&5 0 kHz71S5 0 0MHz©3Mrtr±fB 

kb*© ^' ^ x v^si^g ft«{* -r s . 
[0033] *mi<Dm i 7^hk: ±fB«E&# 
Tk-c&suti 4Si«*>6^i 6j&t§©i<>-rft#>i otcia 

[0 03 4] #^©fg l S^StcJ:^*. ±!2i£<*# 

1 6««oi»rti*» i -?fciBts©X5Xv$asggfta 

[0 03 5] Jzgfflvm 1 9»H»cJ:ti«. JJBaW*** 

tets© ^' 7 x-?%mmm. ft «ew -5 . 
[0036] *mwm2 omm^^mt. JriBssm* 

mc j; o its'js n/c±ia^s<*^©^ffi* fcttrtwws 

OTMBft HWfrtBft ®K®HF*J i ft £ <fc 5 {C±IB«»© 
«KftW»T*ai 1 4 JBWj6»6SB 1 9 Jft»©<,»-i*h*» 1 

[0 03 7 ] *&W<DtH2 1 mmiC^tltf. ^©ftSBK 

cc. ±ib >r >^ - + >/<©±iB8fessfcfig$ijffli $ nfc 

±iB«Ei**^L.T±fB-Y>^-^i'>^©SS ; &SWtai 

m^mm-c $>zmLfflffltfm#mt&mst* s him*. *> 
mi 4si«^e»2 o«i^©^-rn*> i -^cist^x^ 

[0 03 8] *§m<Dm2 2!tmx.&in\* » ±IB^*(* 
^©ttff:* 5 . £34#7.X. i/U3>, Ht->'J3>, T 
;b5 7\ ^77^7, ^L<«^ftTJU5-^A©^-r 

*P6Hi2 l^©t,>rn#>lo(tlBt£©X7Xv*/ig$£ 

gft&tt-rs. 

[0 03 9] *»W©»2 3l«K<fcna . ±IBSf^tt 
&^©±fBi£<*©^APfc£J>*SfcttiP# s . -tlB^i&m 

mimtttitix^zmicBi&zinr^zm i 4 

fg2 2.eg«©C^-rn^ 1 o&cfBiSCX^Xvanggg* 
[0 04 0] #2fcBJ©IB2 4^«(C<fcntf. ±fBS§m# 

mtercaBBttftWu-cfaO. ifamsnairtft-ss* 

fc^Bft < ifBSfctta^n-S J: 5 KisaSRjWBfiRS ft 
1 4!HMi2»63l2 3.eg«©^-rti^ 1 oKIBfc 

© x-? xv$aH^gftj@&-r -s. 
[0041] ^mn<Dm2 smmtc^tiM. ±s&mm» 



(6) Ififfl 2003-303812 

10 

an* -^©««tt©^Kat5[©^tt*5ieg s ti-c muzz 

ftTfc 9 , *i ©J;fB3tera{c±IBS£ft*5SKnS J: 5 tc 

±iai^8S*5ff^3nTi^^i 4«i«^e>^2 3mm<D 
^•rtiifi i oiciatg©77X-7^a^g*!Stt-r.2>. 

[004 2] #2IBS©Sr!2 6!?§«CC<fcft«: . _ttBiS«(* 

fS^©SSn <!: Soffit >©8£ft <!: ©ffl^fc-tf-C ir>t 

4«&t$a>e>lfl2 3«l«©t>m*> 1 -oCCf3tS©X^Xv 
io *a33llgfttS{*-r-5o 
[0 04 3] 

[*MB©3«t©JBtt] «Ttc. *^{C*>*>SIU6©^ 

[0044] *-r. #$MB©* 1 HJfi^SKC*'**^^ 
^jH^aSO'SIKoH-C, 0 1 2 ft#Mb 

[ 0 0 4 5 ] H Hi. #1*11 JljfeffJSS&ca^SX^Xv 
mm^m. 1 0 1 ©^j§?r^T«S;BrHS'C&.5 0 
[ 0 0 4 6 ] m 1 K^-f J: 5tC. T'^XvMgl 1 0 
20 ltt. ±ffi(cHP8S*W^4«8«t>2ntt^tt©JtSS« 
1 <t . M^n%s 1 ©±IBIBPBBft*<' <fc 5 K-ffi*. htlfc 
V\mX.<DK3ki3 5 X H©R*ft£ 5 £ ftfi* T 9 . * 

^g?& 1 <t 5 i «: j; k> mm $ ftfc^ra ■? * n 

-377Xvjl!ilWftonSI«ll 0 o*^^$n-cc^ 
•5. ifc, K^^FS 1 ©Jt-WJffJHfU*. *^Hlrt(c 
Bf3e©SlC*X©«|ftftfir 9 ^«ie*8B©-«-C*i 

mfctfxmmi 2 1 . ^^fg 1 \H<vgsm 0 < «**^ 

©SEMfttf 5 Jt^gfm«g©-^-c* iX^*:> 7" 3 # 
lA6htl>5. */c, ^«<*^5©±^i5^{C«^ja 

30 ifcmmo— m-e$>K>ft-o=i -uvtK^MfD— m-c<b$>&^ 
•Y;b6^|gg^nrfcf3. 3^Jb6{c]«jijg*7jftEpj]a 

^SWi©*HWK:«it6n"ci>*. Sfc, *^siPi 
ccfc^sjsffltf^ifiictt. sffim@7*5tiie>nT*j 
0 . c ©a«ms 7 Kiuaaw^ftHJjiirr 

*JBi«tW9*J*SSai©j1-«Kc«A6ti'Cl»4. * 
tc. 75 X?J851gg 101tC<tt) X7X-7toa*5Sfe3 

ti&mm 8 1 (*3©*«^g7 ©±cc*sgpj 

«fe <eL<««H5f^Jtl) i%-7tl,>S. ft*5. rj-OUffl 
40 ^Sjgjg«?S4 <!: n A Jl> 6 ©KiCU. ^HISS 1 0 Hm» 

[0047]*fc, tt*ft&5 «. ftHBSRMJf^ftWT 

^s«*©-^-c4>^m-sim«5 i om-m^mmb 

1 a i$-Hfi5 2©^~Jg^S5 2 a <b#s*g£;? 
6^— S^*S5 1 a<b«i!!fflij©3l®«. X^Xv^S 

^g i o i ©mi^ i o o (DftmicM-rzmmmmm 

H5 1 biJioTfcD, irili5 2CtfcW£J?l— Jg 
2 a£«oMffiiJ©affi«. Sftffi^l 0 0 <75rtfflijtc 
50 ®T -S^a^rtPJaB 52bi)5:-5tl>5, 
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[0048] mi&u : m2<Dmw.#i&5<DW5£,m 

mm (Ml fc*iW£A-A»rffl) Itfn-tJiSlc. m—m 

mm 5 i (Dm-mtsmms i acc«. mm<Dwm^-m 
wzvu.t-mz icmm orj&ss ntcwm<D-m-c$> * 

2 a irl*hfc™flf|KWIHltt<!««4*f5a 
»©d^*Sgtf£fotfTfcj£3ttfci£<* (-WiCTft 

an) ©iftB©— wt*** i ©fta&sSESg i i **. m 

W4S&-«£*ffi5 1 a<b^ng^®5 2ai©5U 
©&^ffi&C>'C©&£E©jafg&C:te(,>-C. f KD^M 

ass i i #-Lf2ig£ffi©£ffi{cig-o-r8g£j— jcsssn 
SJ;^«:^JS?n-rte9. ±IBSH l ©#a&iiStS§ 
1 lli±iBBWfl«5©«SP»}Btt©«*l«l?&t>©«En 

m-gis«5 KDummnmmmb ibtc«. mi 

©?^S«Si£SS 1 1 ^©#a*£<h & S?fc#©dSEAP 1 8 R 

alftftp l 9 a^RS^ft-c setc x^xvj&a 
□ i 8so'aniP i 9t,cmm^titcmmmmi 2a« 

»3tt*»^fflltt»f*ttl&*B©— WX-3bZ>m 1 ©If 

s. mi ©if-** 1 2^cuusMm^ 

[0 04 9] £tc, n-YJU6<tiim^5 4©^, 
Si^k:. S^ttfc£t*Xtt»r3&*f©— 

©imimri 3*5®we.nr*j«5« 3-f^6««i 3 

®m 1 ©ffliJM ifJic tt . *BSRfgf Jfctt© > ^ - ? ♦ > 

ccRW&ftfc*#©*B©— Wr**»2 ©i$a*«i£SS 
i5tc, iaaswisi«a[f*«i^s©-«r*sjii2©-9- 

SMffi 7 (c bmBBMBttm&M&mtDHRvib&m 3 

©If-*.* 1 7&&&i2tl. m3©1f-**.L<- 

5» 1 7(Cj:9fiS^Jffl3ttfcd£{*£LT©f&SJ8L m*. 
tf*£S£bT. SS^S7 ©fltt*— JEKffoc <t#pj 

[0 0 5 0] C©<fc -5 fc#(£©X-7Xvj>Hffi££a 1 0 1 
ic «fc »j WR 8 (t*t o r y'v X^mmZft 5 -time oi >r 

[005 1 ] $f, §1 «ctel»-c. JK£38 1 F*3©S« 
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^fiB7©±tC-7 , 7XvJ!iSi ; 5rtf -!>*ffi8?rtSa-r-5.. * 

tc. jts&s i rtccsit;^x«i^g|j2 j: o mmvBU&M 

Sfa*tft». x^sm <*&a^i oof*g) *»?£© 
jsj^^TSWt-rtifccc. mar. 3§E^tf>X3tcj: 

*±ia*»©«IS4» tc 8 W h tltcffl&# ( 0^ U & (,» ) 

(jirail OOW *W3E©EE*«:«-3. C©«»*Jt 
3^;l/ffliSjg^mj®4tcJ:0 1 3. 56M 

io h z ©isjs?ss*=&, n^;v6tcEnJia-r€>. enccj; 

r. SB8««lrt«:«|ft3nri.»SSl£^4±IBlSJB 

x-7 cc «t o 7 ±tc*sg $ n/c*e 8 tc?* b r x 
»^>y. mm. xtt*wsw«?©^x-?*m*ff5 

[0 052 ] S/c> C©^?X^«HI©|«{C. » 1 ©-y- 
-+aU-^l 2fcJ:i3BFf^©aSiCflJffl)$ti/c*?:. 
tiigjlSS 1 2 a *10t. ^«f*^5 rt©^ 1 ©ffta« 

m& i uctiigs-a-^ciicio. R«#S5©aft« 

-^ffifflrt ©Sffiit ffi % «c h ±IB 7 X v^II «rtf 
^. CC-C±IB— Sfil^OiSgiiJ. ^7XvJ51© 
Ktc, il*^5'N.©«)g©^ma: ; &««$-tfcli«^ 

^5tc^asn/c»M (-r«c*>«±EJtflUi) mm 

30 5 ©«flLb»(c «fc 0 fJ^n^ «, » J: 5 <C (iHJStU 

tc. ^2©-9--*^ u-* i 6fc<to3fS©astc§ijtai 

SnfcTK^r^ W>7 u -9 : -+>^- 1 4©^2©^a^iSS8 

as^. y-7Xv«ia©Bg{c. Y>t-ft>^*i 4^ 

©»JK©li8UI*fiaSl*r*»il©JBliR*JIWU-r 4 c 

40 «:) asffiEtc*ij®-r4. ±Kra«cc. ^3©t 

— + U— 5» 1 7{Cj;t5»«mffi7©aS ; 2r^©a]S 
{Cfii%%*!e±IBX7X-7^ffl^f 5. X^X-7 
#toffiNfCc*Jl>rfe. ^1 ©-9--*3. U-dJ 1 2(CJ:«3 
^©aStcSU^IStvfc**. MSiiSSl 2 a^rfflL 
r. iimi*^5rt©mi©»a«iJ£SSi i(caig3-^s 
c t^cj: »3 , Bta^sc 5 ©aa*-^ffifflf*i©astc« 

o«fc^/«c«^t?*- 5 rfcJ:t>. d©<fc^!&:Ji-&(c*o-C 

». X5X^jaa^Ftc*jt>r fctiM5 ©as^:— 
so ^a^ft^oji-rcitc^sas^t, t^b^b 
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[0 05 3] ±fE» 1 l&SSJBI»tc J:ti« % tfcfcR W*. 

*tf 5 c i #r * a t >fc»B«f#B 3 5 <D«nia#2fc£ io 
^xvftisiioiicfc^rit ±ie 

fflnimM t-d»-2 8"C»ft<, 5 ft CCfff 1 

a*tf5ci^r#*/c«>. 5 ©awwaawe* 
v fcrnktmoL b» < r z c t z 

2 0 2*$C»r«. ^X7jBI©-WiLt, tSKJjn^ 20 
t-£-2 8*fl§lr»T8S«#IE5S:8 0 'CCCiWfllLtt** 
6S^8 £ LtTS/y ^>S«CDRffi^: 1 0 mni^> 

Win o 2x:*r±WT**»^#*ofc* J . ±ffif&i 

1 2fcJ:0«»3tt**©ffllS*8 0*C± 1 
(8 0°C± 1°C) (CgoCi^t^, 

[oo55]^/c ±ea» i st*»»D^^ x^aaa^ 30 
intern 1 (D^mmmmi iccaaawiai3ti/t**i«L 

l>£/ctf>, ffiaSSaD«lt-*-2 8<D^W4^n^;V 
6fr6©^3ft4«»J**W*tf3 0%Hg©iRUT 

cc** w & ^ ^ x viticmm-ez zmMttitetttt* < 40 

[0 05 6 ] 0Utf* ffi*«CC*j»*y^Xv«iW6« 

2 0 2€C*l>-Ctt. KJ£#x^»2<fc9XffigSll*i 
CC«fft3*l*SJ£^©— «i ItH B r ijXffi&ifl 
8. 3X 1 0" 7 m 3 /s. */c, C 1 2 

8. 3X10" 7 m 3 /s, 

3 Pa, =i-fJl/fflWS«*iH4ec<t0 3-<Jl/6CCEPttir 
S«*3^6 0 OWOftWitt (7*7X7^4^) <D£ 

1 rt©»«8 rt>6 3 0 0 mm±*cDfi[gtC 50 
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*JW4fiflI-f*>»ijfeaa[«, 0. 6 1A/cm 2 t$> 
±82» 1 WWKO^^XvJHWii 1 0 1 V 

it. ±imm<Dtmikt$ (^X7«*tt) cc*$c^ 

r, tt*P-f 0. 9 6 A/ cm 2 

X-7«g4iS«)5C(!:^r*, J:«3»*Wft^Xv«i 
[0 05 7] */c, ±BB» 1 StJBB«©^Xv«iffl£6 

1101 ic**>Ttt, (piA«77Xv«i 

2 0 2) iSaO, ffit^&fc~*~2 8*fflt>&l>/c 

s©»»f¥^a»3W^c«< -racier*, ssufc 

[0 05 8] ±fi» 1 SOt»«O^^Xv«HWK 

hoi tct^ i <D&um%3& i i *^©st»©w«fttc 

•ftk*m»fc»^ BC13, C12, SMr^XS 
1. 3xiO- 8 mVs, 2. 0X10 
" 6 m 3 /s, Rtf 3. 3 x 1 0" 7 m 3 / s, EE** 5 

3 Pa, ziJ)\,6£LX I CP=J^^i**««7K:EP 

jM"rs**3&5*ti-eti9 o owi7 swoi*. ?^x 

7(D«»S«, «*&L<C>B*K:7. lVt*D, K* 
W9<DB^C6. 9Vi, «*©»W*JKJ3%©»*?»K 
ffiTCCS^ 0 , 9S*{*&5 FtyClH 1 <Dftffil«8B8 1 1 # 
ff?J&3ft, «ftiUrt«** s «3tiScitcJ:S^X 

[0 05 9] 3 1 XJBBMWD^X-* 

«S1 0 1 tc*$c*rw. JbIB I P 

*«*^-fx#t-*-@HKca»ttr, «»z)isttff 

[0 06 0] 3 hlC. JJB» 1 H»ffi<D77Xvj(!iI 
8110 1 tcfc^TW:, gfmf*^5<DBS^fficcg[or^j 

otbjss o . ±.mm 1 cd^sjsssk i 1 wem 1 

<Dy-**l<-2 1 2(cj:DSS*iJffll3n/c7K^«JRS 

«^7Xv«ffl8i2 0 2) £*)bmm&mb^<Dm.<D 

/h3<*i-*Ci^-r#*fca&) . SfSft^5 4SS^e> 

^9x-^«H»cii-r*i»iiiia)«iifb*Bo, xvnmm 

ft^XvfiitfTHitfr**. «*tf. 
fc^^^7Xv*aa^g2 0 2t«, »«»aS3 5*« 
®^6 8 0*C*-rSia3#4OtC6 0»fcS-T4*&*« 
A Steffi. ±K»l*Jt»»O^^Xv«iai8Bl 0 1 

ci3*sr». ^^xv«sn«:s-r*wiiB*jfii«tr4c 

[0 06 1] *#M8tt±ffiiafcJB*«:|H3£3ti-5 
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— wr**^x^«iffliiai o 2ccoc*r, 03^ 

•T77XvMgI 1 0 2<Dt»^*^«5£0rBB0, R 
CXBI 4 CC^-r±lB0 3 tCteWS B - BBrffiH*#«gLT 

[0 0 6 2 ] 0 3&tf04tt^-rj:5&t, v'^X^Wm 

ggio2 ±e* 1 mmmm<D^^x^mmmm 1 
timMmwmittftjLx. ±imfanm2 1 cestui 
as 1 o^s^ss 1 1 1 <D*mmft&&&±nmnft& 

[0 06 3] B3CC7jVr<fc5CC, ^Xv&aSSKlO 

2tt, 1 rtoisii7 ts#iaiL*o«mf t 

fr£J;M£, -Tftto^, S**ffi7±k:fES3ti/c»« 
R«f*S6 OOJUIIJ (H3tc*5WSH^±WJ) KEgS 

n/cBS¥«tt©»ini*ffi2 i*«Arc^o £/c *tr^j 
1 twmtme 0 i©racc« % «sn»«ittx«»r 

«*tO-Wt»57-f 1 3^ii6ntfe 

0 . *tfrn@2 1 &mmm 1 3 ^/ritiiK6 0 k 
[oo64]^/c, mftS6 0 1* % nmwmmzm 

6 1 a iS^ilfi6 2©«^I6 2 a 

assa 1 0 2<o#tfi^ 1 0 ovftmizmv&tm&ftm 

*B6 1 b4«CoT*l0. »-»«S6 2 6C*JW4»n 
Jg^SIM 6 2 a i«a!ffJO*ffl«, 1 0 0 (DrtflJ 

[0 06 5] *fc % @3S^04OHM6O0iS 
<B3K:*$t*5B-B»rffi) KSfrrj^CC, Kf- 
§fH«6 1©I-S^*I6 1 alt, *(DJBiB»K:»tR 
OiS«3 0 3W»jaE3tir*»0, C©WK<D£i»3 
0©W«Cct«l»OR«E«<D3£e2 2WB»KiWKc 

* * <D^:tt 2 2 ©imofflimacf * * oat 2 2 4 mvxo 

»4tt*K ±EDflSPi»— S^*ffl6 2atTH**lfc 
m ©MMBfflfflEBB 1 1 li&r?t^S. C©»1©M 
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S^^ffi 6 2 a t©SO<D»*iBacfC©»^ffi©i!f«S 
tefcUT, ^ 1 Q8MB»tiftB8 1 1 1 **±iESS^ffi<D£ffl 

#-r«R6 1 cD«n^MMne 1 bca*. an 
eD&ajgiftBgi 1 i^<z»&ia«ttts»<*©i»APi 1 

[0 06 6] C<DJ:5tt«JSS©^9Xv«ffligKl 0 2 
CCct«3*«8«C»br^Xv«ffl|%tf 5*ffiCColiT 

10 [0 06 7] $-T, S3 0Cfc^r, SE?gg« 1 F*i©S« 

ttftittft^ *aassirt («isi 001*0 

4±Wao8B*CCR»6hfcll»F (H^LttlO 
#Ltt#*6. »|SJ«»B*HS«*2 0*cJ:!3 1 3. 5 

20 eMHzowaisw**. «m«2 i«cEpairr». c 

net £9, #tfrH®2 l«:<tO*H«3W643n, ±IB 
Ptt3ttfc<ra«**R«ttft6 0 £SUT*£«H1 1 

^ n/c y ? x v tc x <o mmmm i ±.tc isa $ titc&& s 

[0 06 8] */c, CCD^^XvMSCD^^C 
-+^.U-^1 2 6Cj:DBf3E©»««:WW3nfc**. 
li^ilKl 2 a^ilLT, R^i*^6 OrtCD^l 
jaSSSSl 1 nc««l§i±4c:<bccj:i5, if^<*^6 0(D 

CcJ:D>f>^-^^>^'l 4(Dfiffi*Bf^©jaffi«Hk: 
±KW«IC 1 ^3CD1t- + ^U- * 
40 1 7 ccj: 0»«««7©jflJt*BfJE©aBE«c«%&3W6 
±IB^Xv«H1«t5. *fc. ±E»1IUI«II4H 
«&C^Xv#jafflB#CctelirfeR««^6 OCDSS^: 

— fernm ft tcrnm? tem&xA x t> <t ^ . 

[0 06 9 ] ±Efll2 JOt»«O^^X^*Wfi« 1 0 
2CCJ:ntf, ±EWllOI«»O^X^«fflKBi 0 

6*fflC^*6(cKAt. BS^P«3K<D*f|nI«ffi2 0*ffl 
50 C4**T*S. 
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[0070] £/c. mmfti&G o ©rtgwcfc^-r w-wft) 

tcSgtfCC&g £ ti S J: 5 tCT&fiS S titcm$H<D3&± 2 2 © 
RS©£P.g;&i>'«£$t©35:*±2 2 iS«(Di£iSP3 0 £©13© 

2mt&mi<Dtfiumffi3&i 1 li^otostitcj: 

9 > SB 1 ©tefiJ&jfESS 1 1 1 i*mn#&6 0 CC^HftKl 
^-CtEgStt/cttSgifr-^ f8l©t>--*^U-£ 

1 2 {c«t <3 31 1 ©ftStttiMS 1 1 1 rtfc^j-iCTK^iiS-r 

ciOTs, gistt^ 6 o ^om i ©#ia$s«as 1 1 1 

cfc9©l&£»14£ll»£3#&C£#T*£,, iot, 

mmm& 6 0^* 6§f ^cdsss -c±#?£ u < »t 10 

[007 1 ]»C, *^cD^3IUfeJf^c*^^^5 

xvaisg©-wt*^7 7 xv^a^g i o 3 ico 

m^KfHH, SO 1 ! 6 ic^TTifeH 5 JCbW £ C - C ift 
BBH*#JB0-CSIiWrs. 20 
[0 07 2] i5M16K^tJ;^K, X-S-Xv^M 

Mio3 ±e» i mmnmoy^ x^mm^m i 

0 i tarn zmm&ms icktlx . mtezffi&vmm* 

2 jc j: o mm £ n & *ofiswaiM* ! s& o-c t > * c 

[0 0 7 3 ] m S RZ?m 6 ltm?<): 5 IC^ ^7X7«i 
g§103(J, ±ER*(*S[5{Cftitr. T JUSTUS!© 

mnm&7 o&m*.xi>&. ntiM7o«, a^ns 30 

^tt£W-rS«tt&©-^T'*S3l— SfW£7 i©m— 
S^ffi7 1 a £S?I^S!S1g7 2<0^g^iI7 2 a 

7 1 t&bt}&tt-S£&n7 1 a £«aMH©*Btt. X 

^xvMigg i o 3 ©ass^ i o o ©^pjicffi-r •bm 

ffl^fffl>M®7 1 b tti-oXte*) . ^~^mS7 2&C*i 
W£l&-Jg£3lII7 2 a £«jMffliJ©£SBt3:. Wl 1 0 
OCrtflPItCM-r^Ma^rtfB'MM? 2bi&^tl,^. 
£tc. I5M16©H§M7 0©iSKII (05 
fcfc^SC-CBrffi) Ct^-r«tMc. IS— gf*&7 1© 40 
^-S^ffi7 1 afCt*. 1*St©tHS)5»5ajiL.r^)S3 

tifcaiawtjBjjR sntteo, c ©«g& £ m - a^^a 7 

^t<Dof£SS i ±ieR3I©ieS^|Sj©8m £ T 
^3n/c?S{* (-{!«ilTM«) ©ssss©— PIT* 
£311 1 ©i$j&$&?jiEBg2 1 1 §fm<*&7 0©F*jg|HC-£ 

1 a £3?~g^ffi7 2 a £©St,>©!g-£ffi;Ra f C©}g 
^ffi©jft^tC*J(^T . Ht 1 <Dtf3Um&&2 1 1 *S±3SS 50 
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rteO. ill BUS 1 ©ftiB&iiissg 2 1 1 tJJiiEim 
M70 ©l8R«^K©l8^»l»©a«iia*l5l©i» 
ti<Dffl.fr-g;tiitXb -o X±&&UM*i&ii2> J: 5 tcjf$^£ 
^tiTC^-So S/c, ffS-§f«®7 l©*2Hffig{fflJflM7 

1 bfCtt. Hll©ftfi8M2 1 l^©?£ia*«£&Si)iE 

&©«eap2 1 8acx*tap2 1 sawBusstiTi**. 

$?>{C. 7"7X7Mlggl0 3tCtel,^(i, SSl©te 
fi$S&f&2 1 1 ^©S£AP2 1 8MSUJP2 1 9 Kg 
MSft/tifSUISel 2 aSrfflUT. ±E&fitt£ttS* 

(*©-0dr-*^7k*^ lx mm s fflwtfcttm 

JS^g©— P|-C*-2)^l©-9--+iU-^ 1 2*i. 3H£ 
«Sl©*H»Cc«*.&*iTl>4. fr*>\ mi©-*-*;* 

[oo74isfc, mn&&7 o ©abb <h 5 tc*»ws 
a^fflifflij®) tct*. itmtfcg7 o ©affl©aa^rit«'j 
•r*as-b>-^2 5*«ta:g3tir*i0. c©as-fe>-9- 

2 5{c«tD9HH34lfciaa[*t*l©1>--*»U-4H 2 
F"9©±IBSSSiJ®^g«c A^J $ n-t . ±ieitiiJ3 titcm 

0©affi©jaSKS-3liT. ±IE«S§*1.&* 
©Sa^rSUtaibT, i!S<*^7 0 ©SS5r±IBSS®H 

fc. as-fe 2 5 frmntm i o ©±fBiij®cc«^. 
tix^zmsiaxz-x. mm&mi oopjuxiz^om 

SiS;©siS-fe>tJ-2 5*5S:g§n-r. *^?©s 
>if 2 5 cc j; o $tm2ti-tcU£.<Dtmta¥-%}*mm# 
^7 o©Mffii*%-r<fc^nc»^t?*or 

[0 07 5] S/c, 05{C*$W&g!S{*5&7 0©rtSPtC 
Jg(S3n/cMl©^S^882 1 l©^0/cfflij. T^c 
t>%, *-8W«7 2©rt»Ktt. JSlt^X«#&gP2 «fc 

$tvT*if). Sfc. ^z:^m«©toS^ffiiMffi7 2 b(c 

«. ±fe#xifc8§2 3(c^§n/ca&©**xpx^ffiu 

□ 2 4*^ffifl<)CCtejl?i^^> < }:5{a^3nr*jiD. S 
tE*'X^gP2 <£ 0 ±IBtj X^gg 2 3 mfijZ.vk% Hi V 

□ 2 4?riiU-C. toffl^l OOrt^tggSnfcSSS© 
±^^JStS*'X *^)-tC«it&^ SCi *5pjgg 4 ft 0 -c 

[0 07 6] C©<fc^/j:»7-7Xvj!il^gl 0 3 

ic «t o Sffi 8 tc*t o r ^ x v^s* tf -5 ij-mc^ > r 

[0 07 7 ] Sf, B5Klll»t. X^S1F*9©S« 

m«7©±tc7-7X-7Ma^f ^s^8*tgg-rs„ # 
k. X^^i l F t g(cst£;**xffi^g|52 <t <3 ^©jgjs;*' 
X***XiJSSS2 3&tf#Xl&#mL.P2 4£3Il--C^A 
boo. K^>X3-CH^Sl5 1 rt©^M©SF»?r^ 

nzmwi i (msm ioort) *mm<D%.fc*?z 
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BBSfSWUt *«cc J: K> 1 rt 1 

OOrt) ^^©IKjic&o. c©tt»%IB$Lttj6« 
6. 3^fl!ifiSJWift*ai4{Cj:»} 1 3. 5 6MHz©iif 

ja$HTj4. 3-r;u6(cEpj)n-r^>„ cnccto. a-ou 

*{*R5 *ats-cJK££S i rtccw»3*ir. 

gggimc crat>%«fflisi oortto ^5X7t» 10 

[00 7 8 ] S/c. CO^X^JBHCDRK:. Sg-fe> 
1t2 5 tc<£ *)tfi'J3n/c^m^7 0©^ffiaSCC»-3 
l>r. ±IBst«fcg7 0O*ifigA5- S©fiSlaHF*9 

5tc, mi ©if-*^ l 2lc<kr)i&&M 20 
®3Wc*i, flHRjlffil 2 aZMLX. ffStfc£7 0 

rt©sn ©&fij«Sfe*82 1 ltcftrats-e-r. ±iss§m<* 

1 6CC<fc93rffi©SKtcMW3nfc:*4. 

CCjcO. -O^-^ + W* 1 4©i&g4$«U Sfc. 
iteiBJIitC, f 3©t-+*U-^l 7tc£D*«1i@ 
7©SJK4>ffi£©figtcf£%&#6±IB:X7Xv*ng£ 
tf^ 0 30 

[0079] ±sem3mmmm<Dzf^x-7mmmm 1 o 
3 tc <t tin . _ti bm? 1 mwmmx. <£ s^mtc § 6 tctti^. 
r. jjbsh i mmnm<D^^^-7mmmm 1 o 1 ©<£ 5 

tc. lill©U--*^U-£ 1 2F«i{C*Jl»-Ctt#J§nfc± 
IB«JS3*i^7K©aK«cS-3^T. _kfE*f SSftS*© 

iiaowsp**? ^ <fc ^ ttx-r , 7 o © 

*iBOiajS4SHHBi*6aSJS-fe>-y2 5*J*il.6*i v _h 

isas-fe 2 5 tc «t <o stmz titcmn#m i o <omm 
<D$kwu& ica-^t, > x . ±ge*M©aa*s_hf e— ^©ffi 
BrtccA£ctMcffn ©if-*^-£ l 2tc*$i,>T|f 40 

a«cim, K^ss i pocisvzmmmvmm 

5 X VMS 4?T *> C t ifi V £ & . 
[0 0 8 0] tfcfcWc&WSX^Xvfl/iiliyg 
2 0 2*$l,>tB. 7 7X7ffiI©-MiL-C, Stifln^i 
t-£-2 84ffll>Tit1I{^3 546 0°CCCf|C$JU& 
#6S168 £LT# 'J?AMJitS«©^ffl4 1 0 0 urn 

x.y^>^mm-r^m^ic$>-z,xit. mm&m3 5©s so 
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KtKSXftirr i 8 o-csri^-r-sti^^^o/cAs, 

±IB^3 JWfe^©X7Xv^SSIg 1 0 3 tcj: 

l©1^- + ^b-^ 1 2tcj;«)*4«^3ti:r. 
Ml 0©SK4ifJ9K:r6 0"C± 1 'C<,C&-?ZtfrX- 
# . m^foM 7 0 ©fiBteWMEKfiioc £ #7? * 3 . 
[ 0 0 8 1 J *fc. ±121 3*W.t©77X7telS 
g 1 0 3 CC:fot,vC«. ±IB®1 HJfeJf^©X7Xv^ffi 

81101 iHHtcc &*0i y^x-^mm. 
1202) iaao. ^mtrntcto^BSstir^ifi 
ttes3tf»fc-*-2 84fflt^-rtc k**^7 omm 
$L2intcm\<Dtf;^mdm2 i i {caaawfBsnfc** 

L 3 -tf £ C £ tc J: 9 StmffcS 7 0 oaftMffl>& 
3 ^ ;U 6 6©?6£ 3 ft £ WBJ**!RJ|W £ C £ 4& < 

•rc i*t-c#, jjbsisi? < i rttc® 

{C*iJffl-C^^J|«^^«^4A*<T-SCi*5t?*. ^ 

[0082] mux. S£*fi»icc*jws7'-7XvMssia 

2 0 2K*iW JSt5**X^g|52 c t'3X^glrt 
tC«$&§n-5.Stt^^©— #)£ OTA r ^7^ffiS*S3 . 

3 x l 0 " 7 m a / s . JC^SS 1 rt©ffi^3* 3 lPa, 
n -i frmtmiLWAA (Ct 0 3 -Y Jb6 {C9JJnr-S«**» 
8 0 OWOlR^tt (^Xv^ft) ©i^t. 
SSlrt©*«8^6 2 0mm±*©{igCC*jW-SX7 
X-?mm*> 7. 6 X 1 0 1 1 cm" 3 X$>-otcf)K ± 
IB»3*ife^©X^XvMS^gl 0 3T-tt. ±IBI51 
«©St«*f* (^XvS^tt) tCfcl^r. 77X7 

8. 4 X 1 0 1 1 cm" 9 <!; & C £ #7? 

itftSCi^r*. cto^imw^x^xv^a^tf^c 

[0 08 3] § 6CC. ±fB*3HJfe^©7'^XvAaS 
0 3tC*Jl»r». ^^7 0©BS^ffitcjg^r 

«a-ic-t©«*isi»(->Rcf-e©ies*i^i»t»sa3tifc 
^ i ©^s^s§2 i i mj&gis ±izm 1 © 
^s»iS2 i lftjcan u-* i 2tc«to 

?as*ijtai s § n -5 i ^ & it £ 3 n r c » •& 

C£tcj;^. (««77Xvjnigg2 02) 

ra45Sffi<t-rsc£*5-c^. x^x-v-Mffltcs-r-s^faj 

*5t^^, 0 ee*f?«tc*iW.S7 , 7X-7toa8g2 
0 2-cb, gtnf*;g3 5 4Sfi*^e>6 

©CC4 5^€>S-r^JS^S>o/c^. ±fB^3HSteJf5M 
©7 7 XvM^gi 0 3(c*»i>rtt. ±lBl5)«^fr 
tCT©^S4 2 5^-Ctf 5 t£#T-£, VzrX-rHmiC 
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[0084] M±icm'<tc%:mji<D3z>i<Dmm&i£<itte 

m L xm. * 'J x - a >© 5 %&*mfn LtciC 
K 'Ji-ya >#3f x. hti 6 C t K. # 5 £ 
[0 0 8 5] Sfc, ±i3^^©HJ6^JS{C*st>rtt. 

#flJ3iffl«-c/B(,>e>ft£ r*j itt, e»jui. *jt*. ffi io 

*tt*fok^^*iSSg?££«>T> - 2 0 "C^S 1 2 0 

•c©®Hrtrffiffl-rsct*5r#s„ $/c. .be??* 
mm) *7p«;t-h (^ a a D«^L-< ctaum) 

JJEtf-fUf^tt, 1 0*C7!>M9 0'C©ffi 
Ittfflt^Citftt, SiS9 0'C*-CSS*iSJ?>S 
C£#T*5£t»5«j*lrt«*4. 1 0*CftM9 0 °C©j£ 
Hrttcfija-r^ci-c^x h©#6^%«i*(|-ctr-5^n-fe 

127 DVt-h . ft*tt&£«ffiatClHfflniJ 
ffir*4it>5*a** t *0. »Sfi?r- 1 3 0*C75 
S5 0'C©ffiBrtiC*«-r-5C£#^#.5. S/c. ttlt 

30 orm. »ftoiaa42oo-ci 

ft©&K±r+#{c*iJfflJ^£c ±ffi^i/f* 

< ttttlttHli. - 1 3 0 -C7!jS2 0 0 •co^ffl-r^ffl-r 

USi^hS < . WkU&t L-C«tK^±IB7 

&&mt'£z>D\ bh&*j*s>tib«"c** 1 0 5 

7!>M5 0 0'C(DmWC®m?2>C tWC% 2>. 
[0 0 8 6] */c. il©t- + al--* 1 2rttC. jjfE 40 

i*©»flt*tt« l e>±f2ift{*©ss£3i«-r 
«ort»tcaffi-b>-9-3WRW6n. sm^v-x^mbtc 

«SHrtKA'5J:^K^l©-9-- + *U-» 1 2&c-C±f2 

L/c#. iif#©»£tctt t ±s2S£{*©fi&iMffliasSfr 1 © 
■y-*^ 1 2 rt©^t^«g-r-6««i &**:«>. 

*&§©*§•&«:«. ±t2f£fttfcg©i&K£_kf2ifiS-te>1J- so 
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5CJ: *)*|RK:tWJ-r &fc«>. J: 0 iEIttciBBBWttS:© 

[0087] 3 j >\,&ic\*ftfa'mfiitmm$m.<o 
n -f jus ic\tftfonmi)mmmttz tdmmtzfi i> 

*S*/c«^flil8©*>©*ffll»SC:<b*i-C#-5. 

m<Dh<DUb o o o cj^±©igja«:*-cw^en. swtt 

[0 08 8] *3Sgf8©flBB*>e>SJ6^*?»C# 
Wr^i. H*ft^rtgP©dE!S J: •) 6Stt«S(c£b» 

u l aifiwt » h tix i > sis^{c -3C >-c am l tc& . mm 

iw6n, m&nmicfavxtfxvkzmLnfiwvhti 
x^zm^icis^xa. mwmfticjzvm— jests*/* 

[0 08 9] */c. X^S©ffliJlt«CW>^-^ + >^* 

x^^s© y > 7- ^- > ^. 

BCC & Z> t C >5 *IJ* ifiSi Z> . 

[0 09 0 ] */c. 8i«#;g©*fff#s. > 
'J3>, ^{t'>U3>, T)\s5.i-X$>2>m-&l>C-?\,>xm 
BMLtctfi. C*l6«. 9IS«^ ( t a n 5) tf/Jtg&tt 

tih&JWc fe±IBSISa*©^3 %WM*^*<*^©W 
>; n >m**»*fflt^c^^ W^©K®Xfi(c*jCi 

>i> 5^--^3 >tt-C^-5fe©©. TJI/S — A© 

yigtc fffltst, Sl^yx hilJRib*5 
tfe>*i^<!:l>5^FS!!*5*-S 0 ^br;U5-^A(i^{£« 

tttcan. si*7^©fi i o ofe<Dmtemm*i>-ox 

<DMmxBl$,ZtT.zm<&lcRZX. ±12^^©^©^ 
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[009 1 ] *fc. mn&i&^cDm&om ap*j 

•c. 5fcf*©«iEA • ffi,MMffi*mmc&&? eci asgiJ 
[0 09 2] ttc. v-ya^S^l 0ymJ^>y 

ash**. tcizmm±<Dmm* i w mjw±x •> ?• > 

tS*fctt»tSLt©SJg£ 1 0 umaii 
[0 09 3] iSJS^ffi©— ^T*53-fMfc 

if?. P/S>62 2 0 (W/m 2 ) -C&-S«^iCi< 20 
CCW^-C*S„ flJAtf. iSS3 2 Omm©Rfi?itK©X£ 

g|^i*.^©®S« 0. 0804m 2 -C. ra-Obg fc«*f 

^S(cEn»n-r6^^^5 oow©i*. p/s 

= 6 22 0 <!:&•*,. |5j— ©$£gfc:*$t,>T5 0 OWJWT© 
[0 09 4] iftjg$S@£ ItfDa-fMfcaSt 

ifij^&cEnttj-r^igs^*©^^*^ 13. 5 6M 

^XtCSi, 5 0kHzM5 0 0MHz(D®Irt(DiS 
[0 09 5] &*5, iifBS * &J|jfe;T^© *> *>©<£§:© 
[009 6] 

[H?8©8im] ^BJ©±ia^lM«{cJ;*iti. 

umm 3 titc or. iiaiimf*.^^©*^ 40 

©^£ffl>SlM#£r& 9 ^o±IBJf^Sn/c^a^©iiJ 

#SpJtfc£&£. 50 
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[0 09 7] £/c. ^*©^m(*.^©J:^(C. ^©rtSB 
ZteinMrnK t - * -^SrfflUT X^ Xv*/iS©|Sg©§f 

m»m.<DU&uw*i7 *> ©rata < . ±ibs£S8«css:$ij 

to, C©i^&ilSf*&£^/t±fBX5XvM3;£& 
Ktoivttt, X5Xv£#fc£3tf£/c«>©^ieW#LhfB 
tests*; t - £ - b r i- > s±t&£iitm^{c rjr 3 

[0 09 8 ] mUX, «RJl«»*t-5r-»*ffl 

us c i & < . ±EaEB*ffli»r jjaawKjaswfai $ 

tifciSfett***- C i K J: 0 ±K««i*SK©fiffilWiai*tf 
5Ct&XZZ>tc#>, Se*X7X-755ffl^gfe(c*j^T 1 
7^Xv«iS©Bg{c^L-CC^cffitSttIi»SCb-$-© 
i&WifcrtJH*^ ^ x#»bm-4 C i CC «fc £1i£3f ©Mtt 

[0 09 9] #»iJi©±iB*2MM**fc«*3!»«K: «fc 

)i-ttmmxiz&ttmmxiib2>m'&x$> ^tt, cn<=>© 

S»Cja$&5 0kHzM5 0 OMHzOffifflrt-ClS 
ja««**EnflO-r*Ci{c«tO. ±IBH 1 .^«{CIB*S© 

[0100] *«WO±IB»4»H»>i&fB6»»{CJ:n 

^ ©WU14^^ i § 1 4 C i *T 1 5 i i t K, - 
2 0 °C7iM 1 2 0 °C©figffiH«C±lB^Sf*^©Sa* 

Jb-j-Cli, - 1 3 0Xn^2 0 0 °C©iS|g|BHtC±lBil 

iaifcttas. ^77x^^m^©M»-c*^ja^c*>oT 

«. }Stt-c^<»tt-cS>-2)C<!:(cJ:«7-e©lxa<, : 'tt ; &S 
fctgIit5ci«^iH(C -2 7 3°C7!;S 
5 0 0"C©®HF«iil^«fc^&El»«H«:r®«TSC: 

[0101] *^CD±gB*7Si«|{cJ:ntf. ±IBSm 

r, -?-©ftj9j§n/cS(*©sS(cs-^t,i-c. ±fa^i*© 

SS©»P£?t 5CiW0, ±IBSgflJffll©««?rfg[ 

*'i7*>t£. ^r#. ^^K±fBi§mft^©fig$1Jtaj?:?f 
5 C £ TUT- 1 S XvOT^^5:ffi«t set aspjftg 
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[0102] *mM<D±mm8mmic£tnx. ±izmm 

Sf1itt&©i&£t£g-3l,>-C. ±SEBI«tt36©iaflC**±8B 
[0103] *»W©±IB*9.««KJ:ti«. _kfB5*;* 

©*««: finx-c. $e>{c. j^sarttcfliit6nfc^> io 

>M(OflR©*«»fctf5Ci«:j:0. ±IB^>^--^ + 
[0104] #IWI©±iB* 1 OJMSJCtnB. ±IB» 

E$*7X, >";3>, Ht->>j3>, r<>i< 

57\ t7r-f7. Sb<«^bT^3-^A©^-r*X 20 
*»ttj:») % X«-?-ne>©ffl^fc1i-(Cj;()lK)?S3n-C^ 
£<:££<£*). ±IB**©/i«te<£S$j*£f#-£C£#s 

[0105] *»W©±IB» 1 1 fcttfc «fcfttt\ ±iBX 
7 X JJB*«* fctt±K*«Lh©»H**gR 3 

fl umM±xy?>??zmm-c<hzm£:t l cm®)-e$> 

[0106] *»WO±IBW 1 2««K:J:ft«\ ±IBX 
5 X?Ml*s, ±IBS^S fctt±K*«±©M«*« 3 
Tl 0 (i m«±i f f >i/tiJ8ilt*4i|^C^T 30 
*0. ie**©******^**-?**. 

[0107] *^HjcD_hlB^ 1 3!H1f&CJ:ftB. JblBiiS 

a*S<t Ofci#. P/S>6 2 2 0 (W/m 2 ) "C* 
£*§£&C. X^Xv^fflCCfcW£±IBl^tt;g©ja#S 
*K±t4Ci#T*. ±KR*<*3S©iBtt*£]eLT 

[0108] *^BJ©±IB* 1 4!H§K:<J:ftB. X5X 

•?%m&is&> *ort»cci«8*jaw*6nfc9Wftsai[ 40 

i. ±IBSfSft^©±fBSfEK{CSffiftiJiai3n/cSS(**d£ 

l&8B£*«*.*Ci«:,fc9. ±IB^7X-7®ffi©^ 
fete. *<Dmn : £<t:K)m3!rj:i><D£-?ZCtifi-Vi*> ± 

2o£3-t±£C£*J-C#. B^tttCfftl/c^'^XvMa* 50 
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*t e> c £ #-c # * x 5 x-?mmm.* mm? & c £ # pj 

fi&£&£. 

«*©SHMfcK©J:5«c. -e-©f*3Sp 

zmmw&t - % -f^oT^ x-7^a©^©si 

tttt&©fflftM&P£fT 5 ©rtt & < . ilBeSESSCtiSJgiHJ 
« 3 ft fcifctt* mt C £ K. J: <o ±%mBLMW Ztf*>tc 
*. C©J:$tt^#jS*ffll>fcJdex9Xv«Hgai 
(Efcl^TB. X5Xv%fS£3#S/c«>©®iW#±iB 

jests*; t - * - u r t » * ±t z&mttnmc m.u $ 
&m;*)£*i* < t^t £#r*.&. -r&ft^, ja^wtt 

[0 110] */c. fltti-C. «!an«ft5$fc:--*--*?*fli 
(, > S C £ 1£ < . ifBSSSg^ffll > X ±IB&SgCciaK$lJffl) 3 
n/cijfeft?:ijfe-r C t iC «t 0 ±gBR*(*SK©fiJ$MffllSrtf 
■5Ci*s-C^^,/ci6, se*x^xv^s^a;-4c*j^r, 
X 7 Xv«HI©HKc«£ ^ T C ^cgtxftn^ t - * - © 
l&m^(Cl^ia^ v X*5fi«r ?.Ci &c J: .&«S©Ktt 
^4MS|©^*ES±-r -S C i Ait-* 577Xvji!ilg 

g^ji^-r z> c t ifi t u s . 

[0111] ^Bj©±fB^l 5SI«X«^1 6fig«Kl 

feott, cne.©*ffi{CS^t6!5 0 kHzM5 0 0 

mm 1 4 JS«tCfB*S©^«:f# •& c <h a*r * £ Xv 
^a^g set *i oJtl t Or * . 
[0112] *^Bj©±ta» i immfrhm 1 9.«»«: 

Ortitf. ±IBilS#S!©±fB^!S(cfiE3nS±iBSg» 

■CB. *©Bl»l»l4*?fSi3*4Ci*Jr*4. * 

tg^tCfcoTB. Wit«. - 1 3 0°C7!iM2 0 0'C©S 
lSCBH«:±iaB«»S[©«K*W9rr 4 J: *> tem-isicm 

-S= Sfc. ±IBiJS<*A5. s^^x^m^©M(*-c*s 
[0113] *«58©±82*2 OMfflttCttiti. ±1BM 

«f*.«©*BX»rt»©«fl[* w-wr ssa-fe >-9-*^« 

A 6 ft. iiBSSHz > -9- i 0 f tS'J 3 ft fcgf mtfcg©® 
StcS-^^T. ±8B**»3K©»tt**±Eaaf«Hrt4 

j; ^ ^±ia^s^tcm*&-r -2>±ia^»©sa^*ij 

WiCiKiO. J:»JiEW«:3&»-3iK«.>W»14-cfeor 
±8B»«flflB©iBaf*IMffll-r * c 4*J-r ^ X5 

[0114] *mW<D±&m2 1 »»«C<fcft«. ±IB7t 

^©.^Itcm-r. 3 6tt. JC^SSrt«c<ix.6ft/c-Y 



27 

>i- - 9- -t- >>^ffi.ft.*m.-? c t ic <fc <3 ±IB -i > * - + 

/c?' 7 X vtoS &if 5 C £ J&ST # £ 7" 7 XvMl^g% 
[01 15] *»W©±fB»2 2*»K:J:*i«. ±IBSf 

jWcJ:«3. X«-€-n6©ffl^t>lffcJ:0^JiE3n-C^ 
SCiKlctO. ±8B**©J8«K<k£$***S-&C£# 

T£SX^Xvto3iSa&^TSc£asiffi6<!:ft.5„ 

[0116] *«Ji©±SBS&2 3MW»CJ:*i«. ±8B» 
mi*^©±IB^(*©^APRO*a£mP^±IBfK^^m 

^©*Htt«:lB»*4M. . SStciBBiftIS 

^©±3Eijfcf*©ttil&*^ 5 C £ *!-C# -S. 
[0117] *»W©±SB»2 41B«*/E>*2 6^«CC 
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SPECIFICATION <EXCERPT> 



[0094] Moreover, the above has described that the frequency of the 
high-frequency electricity supplied to the coil or the counter 
electrode is assumed to be 13.56 MHz, but for etching at a low 
pressure, high-frequency electricity having a range from 50 kHz to 
500 MHz can be used, and this invention is effective within the 
range. 
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